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^ Sl#^^S-iE^^7lSl -i-^H ^>^^ ^Sj- tiV-Oofl o^tl] ^ 

^^'^l -§-^1^1-^1 1'?]:^^^ ^ i^5|-4)-A^o] i^^H-^, ^1^^<^1 ^tt 4^^!- 

(^^^ 1) 




z — Rf 



Z-Ar-Z-Rp — 2 



— ' X 



^V^^^lJl, y'^ 0-1^ 0 ~ 200^7>xlo] ^^oljr. 





-CO-. -SO2-, -S- ^ -0- ^-^E] >Jd^^ *M<^li^. Hal^ F. 
CI, Br ^ I ^V^ojcf. 

£ 1 
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[^^^^ ^^1] 

{Perf luorostyrene compounds, Coating solution and Optical waveguide device using the 
same} 

1-^ ^^icf. 

^1: ^S}--!- £Al*V ^olc}. 

^ ^^^<H1 5il#^^s.iE]^(perfluorostyrene)7ll- 7>^ 

7}-%- ^^-^l^l, 7>^ ^^4^71 (Variable Optical Attenuator, VOA), 7>^ 

^ al7>^ 'i^;^>(Arrayed Waveguide Grating, AWG) ih^V ^ 

^^;^>^ ^o} ^ #Hfl^<Hl Al-g-sl^ l-^^m. 
•a^^-^S. ^3£5)-S ^^>-§- Jl^^l- ^flSS. ^^^>7l- <0S]>^^^ ^-^>Jd-^S- 
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^ '?]:^^^^ -S-^tlrCf. ^41^1- ^^^<^1 ^1^1^ 1.3~1.55/ffli cfl 

^ofl^io^ ^l^tv S^^^, ^^^> 

7]^^^ ^^n, ^^*V cl-^ ^VB^- ^A^A^, x:f«y:t!: 71^^ A>^ 

7>^^^ol 3711 ^oil^i 71-^ f^^tb ^^^^ ^#^1- 

#^^-9.^ Jl^^>^ Cfle^ 1.0-1.7^^ Sj-^a-^^^oflAi <^^7l. 5|1^7l -H-AVtb ^-g- 

7]S] i^iBsll^Kstretching) ^^^j- 5. t^^I^C deformation) ^^<^1 
(hamonic)^ wfl ^( overt one 7]9l^ %^n^7} ^^^^t:^. e^^q^j ^^^c^Ia^o^ 
&l?ir ^1^^^ ^^1-T^<^1 #^11 C-H 0-H, N-H)2l ^^^(D)M- 

(F)sq- ^S.^ -^dtS. ^m*>^ ^^'3^<^1 5 ~ 25 um ^^^t!l\S. ^]^^}<^ 3i|- 

<^l5lt!: £€- -S-^ n]-^Al7l7l 4'y=t!- ^fl^sl jfl^oi oj^o^ 

7^ ^cf. 4001C^£^ ^^oflA-ls ifl^A^ol ;^l)^s. o;^^ 

(U.S. Pat. No 5.598,501, Macromolecules , vol 27, pp6665, 1994 n^JL Electronics 
Letters, 29(3) 269, 1993). =LS^^ l-ejolnl^^ 0.7 dB/cm ^]mL^ €■ 

^^^l- 0.008 <^]^S^ ^ 7>^1^ ci-^o] o;it:l-. 

t!:^, ^-'y=^ S^^l-S. ^>^^ 1:^ ol-3lello]E ((jy - 

curable fluorinated acrylate)^ 1:^^ 2:^5. 1.55i^«^l>H ^^^<=>1 0.3dB/cm S. 
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v]ML^ 0.0008^ ^^c^] ^^«>^rf (U.S. Pat. 6,306.563 Bl. 

^S^ol IEEE Journal of selected topics in quantum electronics vol.6, pp54, 2000). 

^^JL >fll5,115,082J:)-^^ ^71]^ ^Jl^;^!- 7>^^^^ ^c^^S^o^T^ ji«.^> 

Al^E^ofl ^;g5i-^^ «V-§-7ls1 o.^ 3711 *g=^^H ^isj-s 4i^Hl 

^>^i=1- (tfltl-^-^ ^^^Jl ^1226,4425:). IrJi #e]<i>m^<^l #S^o]til^ 

J1^;^H1 til^H (0.4 dB/cm) ^#^l-(0.004)ol ^o] ^^1-5] 

<^^^1 ^^^l-o] ^ ^olD^ ^o. 7}^^^ (280 °C ol^)7|- ^^l^olcf. 

2.^011 ^^J: ji^9] tifl;^l^H ^^4^ ^«]-^ ^^^^^'^l 

pfl-?- #^1- 2:^ol 7>^*>:[L Vl-^ ^X\:^6^ 
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<10> 1). Sl-^^ ^^oll 5J]#^^S^Hl^ol :£Oj^ ^2:^ 



<11> 




Z-Ar-Z- RF 



(F)4 




<12> 0 ^fe S olJI, Rp ^ aj-^j:^ 71o1d^, 1 ~ IQo) 

^>«?^^olzL. y'^ 0-1^ 0 ~ 200^7>^1^ ^n^^^lJl. 

<13> 

Ar= 

<14> -CO-, -SO2-, -S- ^ -0- S-^B] *>M-<>H, Hal^ F, 

CI, Br ^ I 3^>i4°]i=1-. 

<i5> Hl-^^^>71)^ y ^ 191 ^>7l (Sl-Sj-ii 2)sq- 3Jll-^^SiE]^ol :£cy:g 

<i6> 2). sll-^^s^Bl^o] :£oj^ Jl^;^>sl 



[7^^^ Z Rp- - Z- Ar- Z- RF 5 




<17> 

<18> >^T-7]^ollA-l, 0 S W>#^*>7il^ 0 ojo^, ti>^^tb Rf ^ 

-CH2(CF2)nCH2-. -CH2CF20(CF2CF 20)nCF2CH2-, 



34-9 



1020020040901 



■^ <a^l-: 2003/7/14 



<19> 





<20> 



^7]^^, 0 ~ 200. wl-^^s^l-Tfl^ 2 vfl^l 500] ^^olji, -C(CF3)2-, 
-C(CH3)2-, -CO-, -SO2-. -0- ^ -S-S-^Ei ^VM-ojcf. Ri 4 R2 ^ ^^^^ 

S. H, F. CI. Br, I ^ ^±S.^^ ^^^^ ^}^<=>]^. 1 ~ 3^ :^}<^ 



<21> 



(halogenated pentaf luorobenzene)^! Jl, Rp 7} -CH2(CF2) nCH2- 



-CH2CF2(0CF2CF2)n0CF2CH2- 



<22> (S)-*!-^ l)oflA^ X ^ y'^l 0 <?! ^}7] 3)^ 3ll^^^^:iEl 



<23> 



<24> 



<25> 
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= 2^ Rf^ ^71 2)^ Rf4 ^'U^ ^^<=>11 2ls^^^>,E^^ol :£ 

<26> SEtlr, y = 2<?I^-fRF^ -CH2(CF2)nCH2- -CH2CF2(0CF2CF2)n0CF2CH2- SE^ 



<28> 

RF (( ))-M-<( )>— or 





<29> c^7lA-l, C-CHs, C-CFs, C-CCI3 ^ C-CBra, S-^b] aJ^^ §1-14^ 

<30> ^e^ji y = 4 oi^o^ ;g _2_Rp^ wj-^j:^ #Bl*<a 5^^!- ^ 

<31> >a-7l 2)9] ^-^^^ «J-*j=^ ^^3]- l:dt:^]«r€ 

-i: DMAc(dimethylacetamide) ^°H^ ^^^1 -g-^Al^lJl <§7l, wV^^*>7fl^ NaOH 
K2CO3I- ^7H>oi ZL ^^l-i: ^iii ^^7l JiltilrAl^ ^ ; 

^<5fl^ oi^s;>cx^ ^#*>Ji ; oflEfls.^^ ofltfle^ #^^m ^. ^^<H1 
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<32> oi-sflo^ 4)^ 5J]i-^ii.^iEl^oi i^^ofl :£oj^ i:fla^^ :ii^^>«^l^. (s)- 

4)oflA-l 2}-^ i>]oil AVI ^-S-^ ^3rH sj-sl- ^^1 -a 

ial-^^^>7ll^ 2 ^fl^l 50 

<33> 4). 5JH-^^S.iB|^ol r^T^6\] £<y^ cfliE^^ ^^^>^ 
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<35> 



F --aQ/ iOCFzC F2)PCF2CH2 

F F 




F— <( ))-OCH2CF2(OCFiCF^20CFiCH2 
F F 



OsJs^ OC H2CFi[OCF2CF2)iOCF2CH2< 



O^Js^^ 0CJ^CF2(0CF^ F2)20CF iCH^C 





(Q 



(D) 



CF, 




F F 



¥F F F F 

F F F F F F 




(E> 



(F) 



F F 



<36> >^7l (3l-t)-<J^ 3)^ '^#7l» 7>^ RpS-^B] 

SE^ HHl^^ Sl-^l-sf ^Bf#^^S.iEl DMAc(dimethylacetamide) -§-DflS. 

^%t}jL ; ^^^l-ji cHlEflS^ ^, 



<37> 



^-g-«Hl (^^^ 5)5^1- m-n^ 6)^ n^S^* tflS^"?! 311- 

6)ollAi JL^^ s^n ^loll ^V7l tiV-g-^ -f-^j-o^ 34el- ^o^i tiv-oo] 
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<38> 5). 3)^]^^ y = 291 tfla^o] 




.4i^Hl >^>-g-Sl^ JL^^l- ^olJi ^£ 2:^ 

^ ^s>o^ 2) SE^ (^^^ 3)^ Sl-^I-S]- ^7llAl;^l ^ 7)2] ^-§->a 1- 
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^ ^1^ oVs^eflolB Sl-^l-:^ ^^s><^ ^>-§-t!:4. ^71)^1 >iE]^7ll- ^-%-7][X\ X\ 
^ ^ ^7flAl;*l]S. 7l-^s:Vv4- cfla^-^S.^ CIBA GEIGY^l-<Hl^i ^^B^V^ 

Irgacure 184, Irgacure 651 ^}-%-^ ^ 9X^. 
<43> 7) IrriiT^l o>3^S|]olH ^2:^ 

O 



<44> 



<45> c^7]A^ 1:41 1}-^^7lc5lc^, H lE^ CH3 ^^Icf. 

<46> ^ A7> -CH2(CF2)nCH2- -CH2CF2(0CF 2CF2)nOCF2CH2- 

-(CH2)„0— <^^>— C— <^)— O^CHaV 

(Acryloyl chloride)* HBl^ll^ol-^ ^^fl *Hl^i ^^^*><^ i^-n^ 8)^ 

<48> i^n^ 8). 7)<^1 cfls^tl sj-^*^ ^;^]- 
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<49> 



o o 

0-CH2(CF2)4CH2- 

o o 

0-CH2(CF2)gCH2- 

o o 

^^^>'^ O- CH2CF20(CF2CF20)2CF2CH2- 



Ca 



Cb 



Cc 



o o 

^^^0-(CH2)20hQ)-C^1^)-0(CH2)2oA^ Cd 



CF3 

<50> at!-, 3ll-^i5.iEl^ol -lr^s|-^#* <^l-§-tt % 

^^Hl ^>-§-5l^ ^^^> ^IISS. ^Sl- ^£ 2:^, ^^^^ ^^^^ ^ 7m3l.Sl ja.^ 

* ^*fl, (5}-«l-^ 1)^ ^711^1^1 ^ 7) l,6-^^x:1# t:1o>s^5i] 

i:fl^H ^Hl^l ^^^}^, 1)21 cJ-S. ^o. ^^^3)- :^7llAl^l» 

^^§>J1, ^Aoll TX}B^ 7) tiV-g-^^ ^^*H 

t!-T=f. ^, ^;^V ^^'Hl 5Jll-^^S.>iEl^ol ji^;^!- ^y]^ 3)1-^^^^ 

Bl^o] cf<^<ftl- 51-^1-* 3£^*>fe ^-^l-* €^^1 ^°HS.Al ^^^^ 
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0.2 m vi]^^ ojT;]-* ^o]] c^-oj:^ 7]:^^ wf^^j^l-Tfl 

^ ^S]^ ^flol^l 7]^c>\] S^tl ^, :^}S>]^ ^ S|-7l ofl ;^}^ ^ 

-S-^H ^^^*=>1 ^1^^!=}-. 
<52> ^7] 3.^;^] ^^1-^ ^7] ^-^^ 1 a) l:dliS|-^#S o]^o^^l^ ^o.s^Bl ^^ 

^ ^:±:5l-^#30~70^%=%, -^>7] sj-^^ 7 8 ^ o>3.m Bfl '^iH^ ^I^^H^l^ ^^S. 

o>3^eflol:E 30-70^^% ^ ^7flAl;^l o.5~ 4^^%1- i^^V^ ^^-2^^ 

^ #Hfl^#^ ^i^Hl ^'H-^i. ^ #2fl^#^ >^ 

<54> ji«,^> ±7.}$] ^^^^ ^rf. ji^;;<> dt;^> ^]^^ 7]^ 

M- ^ ^o].^ j7«-;^l. -g-«3]]it:f ^^l-o] ^ ^^^^^ Jl 

^^m^^*>Jl ^^tb^-. ^^^^ ^7l^ «j-^o11 ol§>a^ 
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(Reactive Ion Etching, RIE) l-s^-^^V (Inductive Coupled Plasma, ICP) 

o]-%r^}<^ ^^l^qtl- ^1^^ ^^^V^, n>xlB|o.^ 

oil «1*><^ fe^r l-^^-B-#* y}^]B.S., C-H ^^oll ^tlr 1-^ ^"^^ ^^^9 

^A^ol o>^ ^o> ;^l^ol -g-olsr>ji(3£ 1), ^^7l7l- 

^ ^^^1^ -i-^H ^^'Stb ^^1- 7>^^H, ^7]^ ^^^^^ ti-^^ 

<57> ^Ajc^l 1 Sj-^Al (A)^ fi^lJ^^ av^^^^ 

<58> 100 mL *e1-ciiS<^l 3.0 g (16.12 mmol)^ ^j^V^-S-S^^aq. 5.17 g (19.70 

mmoDfi] 2,2.3.3.4,4,5,5-^Bl-l-S.^-l,6-«!'a:^*^ ^, 46 mL^ 
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DMAc -g-oflS ^^^1 -§-«fl^l^4. ^-§- l-el-^3.<^l 2.05 NaOH* ^7}^ ^ ^ ^ 
sq-S- ^J^^^ ^^1-* ^± ^7] ^HA-l ^i-^oiiA-] 24 A]^ ^oi M^^^. H ^, 1.39 
g (7.16 mmol)^ ^^l-l-^^S-^iEl ^ji l2^^:^ ^oy jE^tb^. ^-§- ^^l"^ ^^^l 
<=HlBfl=l- Al-g-^H ':'>iiLilAl-g-^^if|lolH» A>-g-eH 

^•^l^i A>-g-B:H ^3:Al^rf. IH-NMR (Acetone de): 5 4.90 (m), 5.75 (d of 

d). 6.04 (d of d), 6.68 (d of d). Mn = 2,560 (NMR). 

<59> ^Alc^l 2 (B)S S^ls]^ 51-^1-^ 

<60> ^Ajo^l lojl^-] ti]:-§-l-S- «lA>^^^^ia^ cfl^^ll 4.87 g (19.70ramol)2l 

^}-%-^ ^l^q^VJl^ ^aHI ij!)- ^rV. IH-NMR (Acetone de). 6 

4.92 (m), 5.73 (d of d), 6.04 (d of d), 6.67 (d of d). Mn = 2,900 (NMR). 

<61> ^X\c^] 3 sj-^A] (OS. ^LAlSl^ «>^^^» ^12:. 

<62> 100 mL -a-^ l-e|-^3<^l 2.26 g (12.15 mmol)^ ^a>1-^S^^j4 6.09 g (14.85 

mmol)^ 3l#^^SEflHH|-oll^^ ^, 47 mL^ DMAc -g-aflS. ^^^1 -g-^flA] 

^cf. o] «]--§- s.e^>.^ofl 1 54 NaOH» ^7>^ ^ n ^^s. ^^1"^ 
cfly] sH^i ^^^<^l^i 24 -g-^ 3ilti]:tb^. ^ ^, 1.05 g (5.40 mmol)^ ^^fl-^iL 

IH-NMR (CDCI3). 5 4.48(ra), 5.66 (d of d), 6.03 (d of d) , 6.59 (d of d). Mn = 
3,150 (NMR). 
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<63> ^Aloil 4 s^n^ (D)S JLAjS)^ «>^^^» ^^^^ 

<64> ^Aloil sofl^l tiV^l-S «lA>l-^^S.ii^ cfl^-^l 3.0 g (12.15 mmol)^ tL^aASt]- 

l-^^^.^^^ A>-g-^ ^/.]<^1 332}. ^t:}. ih_nmr (Acetone de): 6 

4.50 (m), 5.65 (d of d), 6.03 (d of d). 6.60 (d of d). Mn = 3,470 (NMR) 

<65> 5 3^n^ (E)S. S^lS]^ ^^1-^ ^12:. 

<66> 100 mL 3.0 g (16.12 mmol)^ ^a>^^S.^^4 6.62 g(19.70 

mmol)^ 2, 2- wli(4--Sl:^^Al3E|l^)^A>l-sSHS.^^ ^. 55 mL^ DMAc -§-°flS. 
^^^1 ^] ^-§r ^S^^3.<^] 2.05 gS^ NaOH» ^7}^ ^ :J. ^^-S. ^^^^^ 

^± ^■^]^^ ^>^<H1^-1 24 Al^V :^o> ilHVtVcf. ZL ^, 1.39 g (7.16 

oflEfle^ AV-g-*>o^ ^#^rf. cflEfle^^ n>zivilAl^^3i|l o]b* A>-g-§V^ ^^§> 

i si ^#^715. ^^Al^cf. A^A^^ nV^^ JL^ 30°C 

iH-NMR (Acetone de): 6 5.80 (d of d), 6.09 (d of d), 6.74 (d of d), 
7.26(d), 7.43 (d). Mn = 2,980 (NMR). 
<67> ^X\c^] 6 s^n^ (F)S. K^]^^ 

<68> 100 mL 5.0 g (14.97 mmol)2] Cll7>l-S.^«><:>l3ll^ai)- 6.15 g 

(18.29 mmol)^ 2, 2- w] (4-^1 3^1] ^)«]a>s.^Ss^:^o. o. 53 ^j^^ 

^^-er] -g.€flAl5gcf. ol iav«- ^aj-^^^ofl 1.90 gS] NaOH» ^7]-^ ^ H ^^S. 
^S^i^ tflJl ^Hl^i 24 A]^ Jil^tb4. ^ ^. 1.29 g 

(6.64 mmol)^ ^Bfl-^^^rfiE^ ^jl 12^1;^ :^ov iiluV^cf. 
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<HlEfls§ A]-g-^><^ <^lBflsf.^ i^VZLvilAl-g-^^llolHl- ^>-g-^H. 

^^^\JL s\^^^7]S. ollEflH.^ ^^^Al^cf. A^^^^ BflAfl ji^l ^^1:^ 30 °C ^ 

IH-NMR (Acetone de): 5 5.82 (d of d). 6.11 (d of d), 6.75 (d 
of d), 7.30 (d). 7.43 (d). Mn = 3,610 (NMR). 
<69> ^Alc^l 7 (Aa)S S^l^^ s^-^l-^ 

<70> 100 mL #5^>ia.<^l 5.0 g (13.81 mmol)^ 2,2,3,3,4,4,5,5,6,6,7,7-Stlim- 

SS.-1, 8-^^1=1 #32|- 5.36 g (27.62 mmoDS^ ^Efl-^^^^^El :f , 59 mL^ 

DMAc -§-«fl ^1^1=1-. S]:-§- l-Bl->i3<^l 1.44 gS^ NaOH» ^7}^ ^ OL ^ 

^ ^ol^^stf oijEfls^ ^}-%-^}<^ «^ltfle^^ p>-lvilAl-g. 

^1-^ 30 r -2.^<^lAi ^^Aj^cf. iH-NMR (CDCI3): 6 4.48 (t, 4H), 5.67 (d of 

d, 2H), 6.05 (d of d. 2H), 6.61 (d of d, 2H). 
<7i> ^AHl 8 ^tj-Ai (Ac)5. ^Als)^ ^^1-^ 

<72> ^X\c^] yoflAi 2,2,3,3,4.4,5,5,6,6.7,7-£cimi-SS.-l,8-^^c1^ tflA] 

<H1 5.66 g (13.81 rnioOS] ^^^:^S.^]]^s}-6\]^^ ^>-§-t!: ^1^*>31^ ^ 

^Hl 73)- IH-NMR (CDCI3): 6 4.64 (t, 4H), 5.66 (d of d, 2H), 6.05 (d of d, 

2H). 6.60 (d of d, 2H). 

<73> ^Alc^l 9 (Ab)^ S^l^l^ 
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<74> 100 mL ^^^3.^] 5.0 g (14.87 mmol)^ 2, 2- wl^(4-^l ^^a] ^l] ^)«n><.i.s. 

3\- 5.77 g (27.74 maol)^ ^Efl-^^S>iE] ^, 61 mL^ DMAc -§- 

TjflS. -§-«flAl^cf. o] «>-§- s.e^>.3ofl 1.55 go^ NaOHl- ^7}^ ^ zl 

cH7l s^Hl^i ^^^^l^i 12 A]:^ -^o> iitiV^t:].. w>-g- v^z^- 

X\f]jl ^o]^^^ oIlEflS^ A>^^]-C^ <^lEflsf.^ ^>ZLVilAl-|-A^3llolE 

30r .2-^011 >H ^^^1^4. IH-NMR (Acetone de): 6 5.81 (d of d. 2H) . 6. 10 (d 

of d. 2H), 6.74 (d of d, 2H), 7.25 (d. 4H), 7.44 (d, 4H). 
<75> ^Ajc^l 10 s^-s^^ (Ad)^ a^ls)^ ^]^. 

<76> 100 mL l-2l-:i3<Hl 5.0 g (14.27 mmol)Sl 9.9-wlr^i(4-^]:^^Al3f|l^)l-^^^ 

^ 5.54 g (28.54 mmol)^ ^B]-l-^^S.:iEl ^, 60 mL^ DMAc -g-nflS ^^^] 
^-i- l-e^-^aL<Hl 1.48 g5^ NaOHl- ^7}^ ^ n ^i^i^ 

sq- -Hltfls^ ^>-§-*><^ «^lEfls^^ t^>ZLvilAl-g-^3|lolEl- A>-g-^>c^ ^ 

^b:>ji oilEfle* A^^^^ tij^^ ji^l s|-^l-# 30°C ii.^ 

cHl^l ^2:^1 ^cf. IH-NHR (Acetone de): 6 5.77 (d of d, 2H), 6.07 (d of d, 2H), 
6.70 (d of d, 2H), 7.00 (d. 4H), 7.20 (d. 4H), 7.33 (t, 2H), 7.39 (t. 2H), 7.46(d, 
2H), 7.88 (d, 2H). 
<77> ^X\6\] 11 (Ba)S- SAjs)^ ^IS. 

<78> 100 mL -y-^ l-&l-ia<^1 3.0 g (9.79 mmol)^ 1, 1, l-Be]>^(4-*l:^^AliE]l^)oi]E3-2l- 

5.70 g (29.38 mmol)^ ^B|-#^^S.iE^ 49 mL^ DMAc -g-oflS. 
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«fl^l^i=f. ^-§- l-ef^ia.'^l 1.57 NaOH» ^7}^ ^ n ^s^S. 

ollEfls^ ^^^1?!^. ^5^^^ Jl^l 30°C -2-^<Hl>H ^3^^]^ 

cf. IH-NMR (Acetone de) : 5 2.16 (s, 3H), 5.78 (d of d, 3H), 6.08 (d of d, 3H) , 
6.73 (d of d, 3H). 7.04 (d, 6H), 7.10 (d, 6H). 
<79> ^AH] 12 51-^^ (Bb)S SAl3^^ «>^^^» 

<80> ^Al<^l iioflAi tiV-g-l-S l,l.l-:^2l^(4-*l^^^l^l^)<Hll}: cfl^^Hl 1.23 g (9.79 

mmol)^ 1,2,4-^^JlHeI^^ Af-g-^ ^1^^].^^ ^X\c^] 114 

<8i> IH-NMR (Acetone de): 5 5.3 (d of d. 3H), 5.4 (d of d, 3H), 6.3 (s, 3H), 6.9 

(d of d, 3H). 
<82> ^^lo^l 13 (Cb)^ ^Als]^ 

<83> 100 mL «e^-:^Hofl 5.0 g (13.81 mmol)^ 2,2,3,3.4,4,5,5,6,6.7.7-£c-ll^l-l- 

3.5.-1.8-4^1=1^^ ^. 80 mL2l THF ^^^] -§-tflAl ^cf. aV-g-^ej-^.^. 

ofl 3 g$] SEl<Hl^o>i3i^ ^7>t!-^-. cfl7l *Hl^i ^-§-7131 or ol^l-s. -^^1 

^^^<^ Ajg^^^ >ll7l^ :^ ^ol^^sq- ojltfle* A>-g-^H <H1 ^fl 

^-^^1 ^^*><^ ^^tb S)-^!-^ ^^1=1-. IH-NMR (CDCI3): d 4.66 

(t. 4H), 5.99 (d, 2H), 6.22 (q, 2H), 6.54 (d, 2H). 
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<84> ^Ajc^l 14. ^^^d]] ii\^^^S.^=.^^^ ^-^^ s^n^il) Sfe 51-^^(2)1- 

S.^^ Jl^^V ^^<3fl ^1^. 

<85> ^X\c^] 1 - l2ci\]X] ^]2i^ ^^6\] 5S|#^^S^E1^# 

S. Irgacure 651* ^S.^] 10 - 100 5.S^^#el#^l^<>ll tfl s 

<>HiBfloiE(PGMEA) -%-^<=^] o] -g-oAoii si-si-^cs)^ 

1-4 ^-§-^^ <^\3.^z]]<^]^ 10 ~ 60 -g-^-^* 0.2;/m sflH^ 

4B}tfl^4. 

<86> s.1. ^ ^^^4 ^^<H] 4€- ^ ^^44 #^1-4 
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<87> 













1 


S)-^!- (B) 

^V7i)Ai;«1] (irgacure 651) 
-§-°l) (PGMEA) 


70 wt% 
1 wt% 
29 wt% 


1.4540 


016 dB/cm 


2 


(C) 

^7ll^Ml (Irgacure 651) 
-S-^H (PGMEA) 


70 wt% 

1 wt% 
29 wt% 


1.3910 


0.15 dB/cm 


3 


(D) 

(Irgacure 651) 

-§-"11 (PGMEA) 


70 wt% 
1 wt% 
29 ^wt% 


1.4110 


0.17 dB/cm 


4 


^^M: (F) 

(Irgacure 651) 
•§-''H (cyclohexanone) 


40 wt% 
1 wt% 
59 wt% 


1.4930 


0.21 dB/cm 


5 


(B) 

^^1- (Ba) 

^7^-^]^] (Irgacure 651) 
■%r^^ (cyclohexanone) 


40 wt% 
15 wt% 

1 wt% 
44 wt% 


1.4790 


0.3 dB/cm 


6 


sf^l- (B) 

(Cb) 
3^^* (Cc) 

^7ll/>];m (irsiacure 651) 


40 wt% 
30 wt% 
10 wt% 
19 wt% 

1 wt% 


1.4450 


0.34 dB/cm 


7 


(B) 

(Cb) 

(Cc) 

(Iraacure 651) 


40 wt% 
25 wt% 
25 wt% 
9 wt% 
1 wt% 


1.4320 


0.31 dB/cm 



<88> a (1)2] -#^1-^ He]^ ^^^}^^^, ^^^^^^ ^^1- ^^^-^^ 

<89> ^Al<^li5. ^^tb #^1- S^'^ 

<9o> ^£2}.^ ^^Hl^i^ ^<as-^^ ^o] ^^5>7l s<^>» ^^^^V^ # 

4 ^^^*>^ ^^^tb #€1-^ 3:^ol ^A^Vcf. ols]*]- ^ 
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^<H^ ^^1: ^5^-^ iAl^>o^c|.. 
<9i> 0^116. ^^^d\] 3iil-^i2.S.^iB)^^ ^-B-^ ^^^(1) ^«h^(2)» i 

<92> ^Alc^lUoflA-l ^cj-ofl 5Sll-^^^>,E] ^-g: ^-^^ JL^;^> ^^^^ 0.2 m 

500 ~ 5000 rpmS] :±:^ S^tb ^, ^± ^7] ^5.* <^l-g-^><^ 

7} 5 ~ 200 mW/cm2 «>^2]*>7fl^ 10 - 50 mW/cm2 ^S.^ 7.}$]^o_s. 2-30 

:f <g:^ (Hot plate) ^'=>\]^^ 100 ~ 200°Cc>llH 0.5 - 1^]:^ -g-o> <g ;^ 
^^^} "^n-^ ^1-^^ ^^^^^o] ^om- 4^ «Vn|oll 

<93> ^A]6\] 17 ^ ^Vx^oj ji^;^]-!- ol^^ %^:^} ^12]-: 

7]^ ^£3^5-2] s>-^ #Efl^ ^e)^]. ^A^*>7li4 ^ 

s] so>f. j;w.^> ^^l-o] ot 0.3 ~ 1 % ^ ^^^2] Ji^;^># 

W. ^-^2] ^A^^ ^Ajc^l 16011 7)^11^ ia>5q- ^^S^V^cf. #5flT3 

cf. ^-§- ^z]- (Reactive ion etching, RIE) l-^^^^V 

(Inductive Coupled Plasma, ICP) ^^j^ <^l-§-^H ^£4^ #^o^ -r-^^ ^]^^ ^1^^ 
^z^-tbcf. n>;^l^o.s. s:>-^ #efl^ A>-g-t!: JL^;^> -§-ofl3f ^<U^ ^^^^ 
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oil ^^^V ^tV ^^^^ ^tV ^^<^1 ^ ^^^> 

^fl'^l^Jlfe ^^7l(sawer) ^ <a^>7l (pol isher)» ^^(dicing) ^ 

(polishing)^^S.>i^ *a#^-g- ^;^>^ ^^(end face)* ^^^^1^ ^ 

<97> y-^i- ^^ofl o]^ '^ll-f ^<^> ^^^>S1 

-§-ol^>j7, ^^s. 'y:^*^ 71-^ ^^^1^ ^srH ^^^tb ^ 
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11 



( 1) 



(F)4 



Z Rp- - Z- Ar- Z- Rf 



y 



X 



ff)4 



^>7] 5^-*}-^ (l)<^l^i. Zfe 0 S ^IJI. Rf ^ 7loll3^, 

1 - 10^1 >c>o^^oljL, y'^ 0-1^ 0 ~ 200^7>;^1^ ^^<^1J1, 



Ar = 




Hal 



Bfe -CO-. -SO2-. -S- ^ -0- ^Hfl^ ^VM-o]!^, Hal^ F. 

CI, Br ^ I S^Bl ^>i4^14. 
21 

^1 1 ^J-<H1 ^<HA-1, y ^ y'^ lolji, Rp ^ -CH2(CF2)nCH2-. -CH2CF20(CF2CF2 
0)nCF2CH2-. 
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1 - 125^ ^].^^olji, -C(CF3)2-, -C(CH3)2-. -CO-. -SO2-, -Q- ^ -S-^ 
^W<^H, Ri :4 R2 ^ ^^^^S. H, F, CI, Br. I -i- ^S.^ 

[^^^^J- 31 

^1 2 Si^^i, 0 olji, X 7> 2 i^^l 5091 ^^^^ ^]-^ sl-^l- 
4] 

^1 3 %H1 SZ^^i. Aro] ^S:31^Ef^^^S.^^ (halogenated 
pentafluorobenzene)olJl, Rp A -CH2(CF2)nCH2- S£^ -CH2CF2(0CF2CF2)n0CF2CH2- 



^1 1 %H1 9X<^^], 1 - 10^ ^><?i^<^lJl X ^ y'o] 0 ^ ^^-^S 
^1 5 y 7> 1 ojji^ ^o. y^^i^ <y:^7l«y ^^j^S 
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[^^^%^ 7] 

^1 5 %><^1 9X'=>^^^, y = 2 o]ji^ 0 o]^ Rp^ -CH2(CF2)nCH 2", -CH2CF2 
0(CF2CF20)nCF2CH2-. £^ 






-^7] 1 ~ 12^ ^}^^^]^, -C(CF3)2-, -C(CH3)2-. -CO-, -SO2-. -0- ^ 
-S-S^E^ ^ifl^ ^VM-^^lJl, Ri R2 ^ ^^^^S H. F. CI, Br. I ^ ^ 

[^^IJ- 8] 

^1 7 %H1 Sl^^i. Rp 7> -CH2(CF2)nCH2- -CH2CF2(0CF2CF2)n0CF2CH2- 
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'^7]^^, C-CH3, C-CF3. C-CCI3. C-CBrs. N. P ^ P=0 ^ '^l^'H^l^ ^^S.^ 
10] 

^1 5 *J-<H1 Sl^^i, y ^ 4 ~ 10^ ;^>o^^oiji -z-Rp^ «oi-^^ ^]^^^ #51* 
11] 

O^S.^B\ 1^ ol>a-o^ ^^1-, *>7l (7)5. ^^l^'H^l^ ^-^S-^-Bl ^ 

^1- 3.^^. 



Y Y 
I^^^J- 12] 

11 ^^^i, -CH2(CF2)nCH2- 2E^ -CH2CF 2(0CF2CF2)n0CF2CH2- 



(^«|-^ 7) 
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131 

>5d^^ If^ ol^sl 1-^ s^^l- 30 ~ 70 ^ *l-7l ^t^-^ (7)^ «^>H€ 

eflolH 30 ~ 70 ^ ^7flAl;^l 0.5 ~ 4 ^^%» ^^^-^S 

( 7) 




14] 

71^^011 ^^^^ ^i-^. #efl^f^ui|-, >a-7]t!: #2fl^# ^^-^l ^^^^ 
^7]t!- ^<Hf' ^ #Hfl^f^^ ^1 1*J- ifl^^l lO^J- ^ <Hi^ ^ *eh^ 1:41^^1-^ i^*>^ 
15] 

^>7l^ ^'Hf^ ^ #2fl^#^ ^1 11^ 12«J-^ ^^^^ S.^*>^ ^^1^^ 
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is. 1] 

1 .56 -, 




Coriteni(vyt%) oF ooconipoijnd 

[S. 2] 



5 — ■■ — I I — ■■ — ^ =:p T — : j-r—- — I 1 I 
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